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-Abstract-

The concentrations of airborne dust in non-metallic products factories and
problems associated with the application of the occupational exposure limits

Hyunwook Kim' - Young Gyu Phee'" + Jung I Won®

Won Kyung Ko"

- Young Man Roh".Chang Sub Shin”

Dept of Preventive Medicine, College of Medicine, The Catholic University of Kored"
Okchon College, Dept. of environmental industryg)

Chung Buk National University Dept. of Safety Engz'neering‘”

This study was carmned out to estimate current
status of dust concentrations in the factories
producing non-metallic products in Korea.

Data were gathered from the environmental
monitoring reports by 40 workplace environmental
monitoring  institutes and the questionnaire
designed for the study by the authors. A total of
1838 dust samples from 368 plants were obtained
from the reports and were analyzed with no data
modifications. But data on ashestos, rock wool, and
welding fumes were excluded in this evaluation.
The factories were classified into eight groups
according to the standard industrial classification
scheme in Korea.,

The results of this study were as follows:

1. The factories included were glass, non-refractory
ceramic, refractory ceramic ware, structural
non-refractory clay and ceramic, cement and lime,
articles of concretes, and stone. Mean(geometric
mean) concentrations of total dust samples ranged
from 1.7508)ng/m to 587(284)mg/m'. Statis-
tically significantly higher dust concen- trations
were found in the cement and lime industnes
compared with other industries.

2. The non-compliance rates were 15.2% in glass and
206% in other non-metallic mineral products
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industries. Although all institutions surveyed
utilized the identical sampling and classification
scheme for dusts as specified in the current
occupational exposure limits, wide discrepancies
were found in collecting samples and classifying
dusts. Further problems were discovered in
classifying dusts. A dust sarmple collected could
he classified into any of the three groups
regardless of silica content.

The results of this study showed that dust
concentrations in the non-metallic products industries
varied widely. Also discovered was classification
errors of dust types among workplace monitoring
institutes. These errors could adversely affect the
results of exposure assessments and the true nature
of dust hazards. Further, no institutions performed
respirable dust sampling and analysis of crystalline
silica. In order to correct these malpractices, current
standards of occupational exposure limits should he
revised and tight supervision hy the Mmistrv of
[Labour be suggested.

Key Words : total dust, occupational exposure limits,

respirable dust, manufacturing, non-
metallic products, crystalline silica
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Table 1. The concentrations of dust samples by subdivisional class

Mean(mg/m)* GM"(mg/m) Range N-C°

Class

SD' (GSDYY  (mg/m) (%)
(ilass and its products R 17t 255 084345 006-1427 152
Other non-metallic mmeral products 1,746 361 1552 1.88(328) 001-7940 206
Non-refractory ceramic ware %61 229 £ 266 14202790 0.04-21.30° 280
Refractory ceramic ware 203 29 = 536 149324) 001-5045 192
Structural non-refractory clay and ceramic 273 302 £ 329 192(273) 007-3000 172
Cement, lime and plaster 397 5877+ 787 284(402) 001-7940 174
Articles of concretes. cement 28 181 + 180 114(286) 002 907 350
Cutting and finishing of stone 62 420 * 418 290(248) 0.33-2858 339
Non metallic mineral products 322 398 + 631 211302 005-5910 317
not otherwise classified(n.o.c)
Total 1838 352+ 543 181(333) 001-7940 203
SD' : Standard deviation N-CY : Non compliance
GM" : Geometric mean I 2 P<0.0001 (student’s t-test)
GSD™ © Geometric standard deviation 9 Significant at =005

Table 2. The concentrations of dusts in the non-refractory ceramic ware industriesl

Mean(mg/m’) GM(mg/m’)  Range  N-C

.
Class NCUUuey s gm) ©9)
Pottery and ceramic household wares 41 232%213 65(2.39) 021- 1206 195
Sanitary ceramic wares 115 266+29 59297) 007- 1678 391
Ceramic wares for electricity 25 1991408 1.060268) 0.12- 2130 160
Omamental ceramic wares 4 2921230 2?3(2 39 0%- 58 00
Non-structural, non refractory ceramic ware n.o.c 76 1772157 119273 004- 723 211
Refractory bricks and similar products 166 222')i253 136(299) 001-1860 145
Refractory crucibles and others 8 362 =357 247(244) 118 929 200
Refractory ceramic products n.o.c. 29 693 12 12 2.24(4.66) 0 IO~ 5040 379
Ceramic bulding material such as brick 146 279127 187(239) 010- 1862 116
Clay roofing tiles and related products 3 28E277 1840264 025- 1147 200
Tiles and similar products ® 3451413 206301 007- 3000 250

a, b ¢ significant at ¢ =0.05 level
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Table 3. T_he concentrations of dust in the cement, lime and concrete industries

Mean(mg/m)  GM(mg/m’) Range N-C

Class N +SD (GSD) (mg/m) (%)

Cement 209 4551818 1.76(4.55) 001-7940 120
Lime 188 734726 4.83(2.72) 019-51.24 234
Non-refractory mortars 4 0.81°+0.31 0.76(1.55 042-1.08 00
010907 43

Ready-mixed concrete 92 1.70£191 1.04(2.73

Concrete roofing tiles, brick, and blocks 53 1.2710.74 0.98(2.41

Concrete  structural members and other 29 2041260 0.90(4.07
concrete products for civil engineering

007-365 38
007907 00

3

Concrete, cement and plaster n.o.c 2331171 1.88(2.65) 0.02-810 40

* 0 P<0.0001 (student's t test)
a, b ! significant at @ =005 level
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Table 4. The concentrations of dusts in the non-metallic mineral products not otherwise classified

Class

Mean{mg/m)E  GM(mg/m’) Range

. o N-C (%)
SD (GSD) (mg/m")

Abrasive articles
Crushing of non-metallic mineral
Artificial graphite and other carbon

Non-metallic mineral products n.o.c

47 381763 1912
106 37TE6.75 1.92(3
19 328+1.57 3.00(1
150 42745H 2.23(3

) 0.35-4993 170
) 0.15-59.10 283
D 19721 2.3
) 0.06-3467 393
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Table 5. The classification errors of dust types within the subdivisional classes

Tvpe 1 Type II Type II
Class ;
rate (%) N  rate (%) N rate (%) N
_ ® %30 61 3% 3 3043 %
(lass and its products . _
N , % 6092 159 174 528 57
I - / Ceramic wart
ROP ri ractony e ¢ N WY 69 9% 0 %16 14
ctory ¢ N
Helraclory: ceramic wate o w8 1245 38U 159
Structural non-refractory clay and ceramic
Cement, lime and plast
e, Ame and pasier 297 176 716 R L8 362
Articles of concretes, cement ) _ .
s p M 3R T 439 10 6404 146
Nu e t‘”;l s ”‘f ¢ :}OT & BB B 00 0 4677 2
O MELC minera products n.o.c w0 475 18 47 111 1801 53
Total 1%38 634 051 953
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